Cyclopropane fatty acids constitute 25% of the phospholipid acyl groups in cysts of Azotobacter vinelandii. These are lost by dilution during germination when the synthesis of those fatty acids characteristic of vegetative cell phospholipids commences.
,B-hydroxybutyrate. These cells were then incubated at 300C with aeration for 72 h. Mature cysts which formed were washed once with Burk buffer and stored at -20°C. For germination, cysts were suspended to a concentration of 6.3 X 107 cells per ml in 400 ml of Burk buffer containing 1% glucose and incubated with aeration at 30°C. Samples (40 ml) were taken immediately after suspension and at intervals over a 12-h period.
Cell or cyst samples were harvested, suspended in 3.2 ml of water, cooled in an ice bath, and disrupted by sonic treatment in eight 15-s pulses (MSE sonic oscillator). The lipids were extracted in CHC13-CH30H (2:1, vol/vol) by the single-phase procedure of Bligh and Dyer (1) and dried with a benzene-ethanol mixture (4:1, vol/vol). The extracted lipids were separated into neutral lipids, glycolipids, and phospholipids by chromatography on silicic acid columns eluted sequentially with chloroform, acetone, and methanol (8) . The phospholipids were subjected to mild alkaline methanolysis (17) , and the fatty acid methyl esters were extracted twice with CHC13, dried in an N2 stream, and dissolved in ethylacetate. These were initially analyzed by gas-liquid chromatography in a Varian Aerograph 1400 chromatograph equipped with a 180-cm column of 1.5% SE-30 and an H2 flame ionization detector which had been calibrated with known methyl esters. Positive identification of fatty acids was made by subjecting the methyl esters to gas chromatography-mass spectrometry.
The profiles of fatty acids in vegetative cells and cysts are shown in Fig. 1 . The principal fatty acids in phospholipids of vegetative cells were palmitoleic (C16:1), palmitic (16:0), and cis-vaccenic (0181) acids. Total extractable lipid accounted for 10.8% of the dry weight of whole cells, a result corresponding to that published by Kaneshiro and Marr (7) . Total extractable lipids accounted for 17.5% of the dry weight of cysts, which is close to the result of Lin and Sadoff (10) . The principal fatty acids in cysts were palmitic, palmitoleic, cis-9,10-methylene hexadecanoic, cis-vaccenic, and lactobacillic acids; the minor fatty acids (less than 5% each) were myristic (014:0) and octadecanoic (Cl8o) acids.
Cyclopropane fatty acids have been found in a variety of bacteria and higher plants (2) . They are synthesized from the corresponding unsaturated acids by addition of a methylene group, donated by S-adenosylmethionine, across the double bond (13, 19 ). This conversion is illustrated qualitatively in Fig. 1 . VOL. 137, 1979 In Table 1 (14) , and the amount of C17:4 present in the phospholipids was used as an internal standard in calculating the rate of synthesis of other fatty acids during germination (Fig. 2) 
